To evaluate whether 2 techniques (the pop-bottle method for tablets and the lean-forward technique for capsules) ease swallowing of tablets and capsules, we conducted a cross-sectional study including 151 adults of the general German population. Participants swallowed 16 differently shaped placebos, rated their ease of swallowing on an 8-point Likert scale, and swallowed the 2 dosage forms that they had rated most difficult again using the appropriate technique. The pop-bottle method substantially improved swallowing of tablets in 59.7% (169/283) and the lean-forward technique for capsules in 88.6% (31/35). Both techniques were remarkably effective in participants with and without reported difficulties swallowing pills and should be recommended regularly. 
INTRODUCTION
A mong ambulatory patients who report difficulty in swallowing pills, 1 in 3 experience vomiting, gagging, choking, or having tablets blocked in the throat.
1,2 Therefore, the modification of dosage forms (58.8%) and nonadherence (9.4%) are frequent 1, 2 and can worsen medical conditions and increase health care costs. 3 Given that tablets and capsules differ markedly in physical properties such as size, shape, and density, optimal swallowing techniques likely differ, too. 4 This study aimed to evaluate the influence of 2 techniques on the swallowing of tablets (the pop-bottle method) and capsules (the lean-forward technique).
METHODS
After obtaining ethical approval and written informed consent, we enrolled 151 participants of the general population (52.3% women, mean age 45.8 years (range 18 to 85 years), 55.6% reporting difficulties swallowing solid dosage forms) in a single-blind experiment (German Clinical Trials Register Number: DRKS00004174). We manufactured 16 differently shaped placebos (capsules; round, oval, and oblong tablets) in 4 size groups.
In the pop-bottle method, the tablet is placed on the tongue, the lips are tightly closed around the opening of a flexible PET (polyethylene terephthalate) bottle, and the tablet is swallowed in a swift suction movement to overcome the volitional phase of swallowing. 5 In the lean-forward technique, capsules are swallowed in upright position with the head bent forward (Figure 1 and Supplemental Patient Handout). 6 The participants randomly swallowed all dosage forms with their eyes closed, using 20 ml of non-carbonated water, and rated the ease of swallowing on an 8-point Likert scale (0 = very easy, 7 = very difficult to swallow). Structured questionnaires were used to assess participants' ability to swallow placebos (eg, sensation in throat during swallowing). To evaluate the impact of the 2 swallowing strategies, within each of the 2 largest dosage-size groups (large mean ± SD: 474 ± 5.5 mm 3 , very large 834 ± 9.2 mm 3 ), the dosage form that caused the greatest difficulty was picked as intervention placebo and then swallowed using the pop-bottle technique (for tablets) 5 or the lean-forward technique (for capsules) 6 and rated again. 
RESULTS
The pop-bottle intervention was performed 283 times; 143 participants (50.5%) applied it with a large tablet, and 140 (49.5%) with a very large tablet. Thirtyfive participants used the lean-forward technique; 22 (62.9%) with the large and 13 (37.1%) with the very large capsule. Using the 2 techniques substantially facilitated the swallowing of large oral dosage forms in most participants irrespective of swallowing difficulties ( Table 1 ). The improvement with the pop-bottle method was considered relevant by 88.5% (169/191) of the participants who reported relief using this method, rendering improvement relevant for more than half of all participants (59.7%, 169/283). The lean-forward technique performed even better; almost all participants (96.9%, 31/32) considered the improvement relevant, comprising 88.6% (31/35) of all capsule interventions. The interventions improved most subjective parameters; more participants successfully transported the tablets (178/264 to 222/264, P <.001) and capsules (25/33 to 31/33, P = .003) out of the mouth on the first try, an unpleasant feeling in the throat was reduced for tablets (159/264 to 82/264, P <.001) and disappeared in all participants swallowing capsules (10/33 to 0/33, P = .002). Lodging of tablets decreased by 53.7% (162/264 to 75/264, P <.001) and lodging of capsules no longer occurred (10/33 to 0/33, P = .002). Hence, with the intervention methods fewer patients were bothered by swallowing tablets (198/264 to 103/264) and none by swallowing capsules (16/33 to 0/33, each P <.001); 85.6% of participants said they would adopt these methods in their daily routines.
DISCUSSION
This study showed that 2 specific swallowing techniques notably improved the ease of swallowing tablets and capsules in participants with and without swallowing difficulties. To our knowledge this is the first study that has shown the effectiveness of the pop-bottle method; all other data on this subject are anecdotal. 5 However, reclining the head while swallowing may increase the risk for penetration and aspiration. 7 This method should, therefore, be used in dysphagia only after consultation of a physician or speech therapist.
The effect of the leanforward technique has never been investigated in an intervention study with individuals who have particular difficulties swallowing capsules. Instead, 2 previous nonintervention studies asked 2. Put the tablet on your tongue and close your lips tightly around the opening of the bottle.
3. Take a drink from the bottle, keeping contact between the bottle and your lips by pursing your lips and using a sucking motion. Swallow the water and the pill right away.
4. Don't let air get into the bottle as you swallow. You should feel the bottle squeeze in on itself as you swallow.
Lean-forward technique for capsules
1. Put the capsule on your tongue.
2. Take a medium sip of water, but do not swallow yet.
3. Bend the head forward by tilting your chin slightly toward your chest.
4. Swallow the capsule and the water with the head bent forward.
volunteers to swallow capsules with the head bent forward vs other head postures. In agreement with our intervention, most of those participants favored bending the head forward 6 or rated the down and center head posture equal, 8 corroborating our findings that the lean-forward technique is remarkably effective even in patients experiencing the severest difficulties when swallowing capsules. It is also appropriate for patients with dysphagia and should therefore generally be recommended when swallowing capsules.
Strengths of this study include the fact that the dosage form which actually caused the severest difficulties was picked for intervention and that participants were blinded. However, to avoid differences in the ease of swallowing due to different quantities of water, 9 the amount of fluid for placebo administration was standardized. It may be argued that swallowing would have been rated easier if patients were offered more water. A further drawback is that lodging of placebos was only surveyed by structured questionnaire and not verified by imaging, thus potentially underestimating the proportion of placebos being lodged. 10 In conclusion, this study showed for the first time that 2 targeted techniques to facilitate tablet and capsule intake were remarkably effective and easy to adopt in the general population including patients with swallowing difficulties, and should therefore be generally recommended. This analysis includes the subjective (Likert scale) ranking of all participants whether they were ultimately able to swallow the "intervention placebo" or not.
a The pop-bottle method significantly improved the ease of swallowing rated on the Likert scale (change of median from 4 to 2, P <.001). b The pop-bottle method significantly improved the ease of swallowing rated on the Likert scale (change of median: 5 to 4, P <.001). c The lean-forward technique significantly improved the ease of swallowing rated on the Likert scale (change of median: 3 to 0, P <.001).
d The lean-forward technique significantly improved the ease of swallowing rated on the Likert scale (change of median: 4 to 1, P <.001).
